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Ophthalmic Manifestations of HIV in the Highly Active Antiretroviral Therapy Era
L Mowatt1, 2

ABSTRACT

HIV-related eye disease can be classified as retinal HIV microangiopathy, opportunistic infections,
neuro-ophthalmic manifestations and unusual malignancies. There is a 52–100% lifetime accumulative
risk of HIV patients developing eye problems. Seventy-seven per cent of patients with ocular manifesta-
tions of HIV had CD4 counts < 200 cells/µL. Cytomegalovirus (CMV) is the most prevalent oppor-
tunistic infection, however, Africa has a low incidence of this, and more commonly squamous cell
carcinoma, compared to the western hemisphere. Due to highly active antiretroviral therapy (HAART),
the anti-CMV therapy may be discontinued if the CD4+ T cell count is > 100 cells/µL for a minimum of
three months. Despite HAART, patients with a CD4 count < 50 cells/µL have a similar risk of develop-
ing CMV retinitis as compared to the pre-HAART era. Opportunistic infections include CMV, herpetic
retinopathy (progressive outer retinal necrosis – PORN), less commonly toxoplasmosis, pneumocystis
and cryptococcus. Malignancies associated with HIV include Kaposi’s sarcoma and conjunctival
squamous cell carcinoma. Cranial nerve palsies, optic disc swelling and atrophy are characteristic
neuro-ophthalmic features. They usually occur secondary to meningitis/encephalitis (from crypto-
coccus and tuberculosis). With the advent of HAART, new complications have developed in CMV
retinitis: immune recovery uveitis (IRU) and cystoid macula oedema (CMO). Immune recovery uveitis
occurs in 71% of patients if HAART is started before the induction of the anti-CMV treatment. However,
this is reduced to 31% if HAART is started after the induction treatment. Molluscum contagiosum and
Kaposi’s sarcoma can spontaneously resolve on HAART. Highly active anti-retroviral therapy has
reduced the frequencies of opportunistic infections and improved the remission duration in HIV
patients.
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Manifestaciones Oftálmicas del VIH en la Era de la Terapia Antiretroviral
Altamente Activa

L Mowatt1, 2

RESUMEN

Las enfermedades oculares relacionadas con el VIH pueden clasificarse como microangiopatía
retiniana por VIH, infecciones oportunistas, manifestaciones neuro-oftálmicas, y tumores inusuales.
Hay un riesgo acumulativo de por vida de 52–100% de que los pacientes con VIH desarrollen
problemas oculares. Setenta y siete por ciento de los pacientes con manifestaciones oculares por VIH
tenían conteos de CD4 < 200 células/µL. El citomegalovirus (CMV) es la infección oportunista más
frecuente. Sin embargo, África tiene una baja incidencia de CVM, siendo en cambio más común el
carcinoma de células escamosas, en comparación con el hemisferio occidental. Debido a la terapia
antiretroviral altamente activa (TAAA), la terapia anti-CMV puede suspenderse si el conteo de células
CD4 + T es > 100 células/µL por un mínimo de tres meses. A pesar de la terapia TAAA, los pacientes
con un conteo de CD4 < 50 células/µL tienen un riesgo similar de desarrollar retinitis por CMV en
comparación con la era pre-TAAA. Las infecciones oportunistas incluyen CMV, retinopatía herpética
(necrosis retiniana progresiva externa – PORN), y menos comúnmente toxoplasmosis, pneumocistosis,
y cryptococcus. Los tumores malignos asociados con el VIH incluyen el sarcoma de Kaposi y el
carcinoma de células escamosas de conjuntiva. La parálisis del nervio craneal, la inflamación del disco
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INTRODUCTION
Ocular features of AIDS were first reported in 1983 (1).
Through the early work of Holland and associates, the fea-
tures of HIV retinopathy, opportunistic infections and
Kaposi’s sarcoma were first described (1–3). HIV patients
have a 52–100% lifetime accumulative risk of getting ocular
involvement (4). Seventy-seven per cent of patients with
ocular manifestations of HIV had CD4 counts < 200 cells/µL
(5, 6). The incidence and type of ophthalmic manifestations
of HIV varies worldwide (5–11). The effect of HIV on the
eye can be classified into retinal microangiopathy, oppor-
tunistic infections, neuro-ophthalmic problems and unusual
malignancies [Table 1] (7–12).

19). In HAART-naïve patients, the odds ratio of HIV eye
problems was 6.3 for CD4 count ≤ 100 cells/µL and 1.3 for
CD4 count 101–200 cells/µl. The CD4 count and WHO
clinical stage are important predictors of the presence of
HIV-related eye disease (19). The incidence of ocular com-
plications since HAART is 26.3–50% (8, 20, 21). The role
of the ophthalmologist cannot be underestimated in the
management of HIV patients.

Retinal microangiopathy
HIV retinal microangiopathy is characterized by intraretinal
haemorrhages with cotton wool spots (white ill-defined re-
tinal lesions indicating retinal ischaemia), but does not cause

óptico, así como la atrofia, son características neuro-oftálmicas típicas. Generalmente se presentan de
forma secundaria en los casos de meningitis, encefalitis (cryptococcus y tuberculosis). Con el
advenimiento de TAAA, se han desarrollado nuevas complicaciones de la retinitis por CMV, a saber, la
uveitis por recuperación inmunológica (IRU por su sigla en inglés) y el edema macular cistoide (EMC).
La uveitis por recuperación inmunológica ocurre en 71% de los pacientes si la terapia TAAA se
comienza antes de la inducción del tratamiento anti-CMV. Sin embargo, esta cantidad se reduce a un
31% si TAAA se inicia después del tratamiento de inducción. El molusco contagioso y el sarcoma de
Kaposi pueden desaparecer espontáneamente con el TAAA. La terapia anti-retroviral altamente activa
ha reducido las frecuencias de las infecciones oportunistas, y mejorado la duración de la remisión en
pacientes con VIH.

Palabras claves: Retinitis por citomegalovirus, VIH, TAAA, infecciones oportunistas
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Table: Main ocular manifestations of HIV/AIDS

Opportunistic Neuro-ophthalmic Unusual Retinal Ocular
infections manifestations malignancies vasculopathy complications

Cytomegalovirus Extra ocular motility Squamous cell HIV microangiopathy: Immune recovery
Herpetic disorders carcinoma Intraretinal haemorrhages uveitis (IRU)
(PORN) Optic disc swelling Kaposi’s sarcoma Cotton wool spots Retinal detachment
Toxoplasmosis Optic atrophy Primary ocular Cataract
Pneumocystis Visual field defects lymphoma Macula oedema
Syphilis secondary to
Mycobacteria cryptococcal,
Cryptosporidium tuberculous, syphilitic
Microsporidia meningitis,

Central nervous system
toxoplasmosis and
lymphoma

Highly active antiretroviral therapy (HAART) consists
of combination therapy: two nucleoside reverse transcriptase
inhibitors and a protease inhibitor which result in substantial
and sustained suppression of the HIV replication [HIV RNA
viral load] (13). Highly active antiretroviral therapy has been
successful in decreasing the mortality and morbidity of HIV
patients (14–16). With the patient’s immune recovery and
increase in CD4 counts, opportunistic infections have a re-
duced frequency and less aggressive course (17, 18).

The odds ratio of developing eye problems in HIV
patients with World Health Organization (WHO) clinical
stage 3–4 was 9.4, compared to 1 for those with stage 1–2 (5,

visual problems (Fig. 1). Most HIV patients are referred for
an eye examination when they have visual problems, there-
fore, the true incidence of HIV retinopathy may be under-
estimated. HIV retinal microangiopathy is significantly asso-
ciated with mortality [p = 0.005] (22).

Opportunistic infections
Cytomegalovirus (CMV) retinitis is the most prevalent
opportunistic infection occurring in AIDS patients (7, 8, 12,
23). Approximately 30% of patients with AIDS developed
CMV retinitis before HAART (16, 24). The estimated life-
time cumulative incidence of CMV retinitis is 25–40% (7).
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Hodge et al looked at over 5200 person years of follow-up in
HIV patients versus 30 100 person years of follow-up in non-
HIV patients to determine the incident relative risk of oppor-
tunistic infections in San Francisco (7). They found 790
cases of CMV retinitis amongst the HIV group and none in
the non-HIV group, making the relative risk incidence of
CMV retinitis infinite in the HIV group. The relative risk
incidence of pneumocystis choroidopathy and ocular syphilis
was also infinite, but the risk was much lower than that of
CMV (7).

The relative risk of herpes zoster, fungal retinitis,
toxoplasmosis retinitis and herpes simplex was 6.6:1, 4.9:1,
2.1:1 and 1.2:1, respectively (7). The incidence of toxoplas-
mosis retino-choroiditis (11%), herpetic retinopathy (1–3%),
Pneumocystis jirovecii, tuberculous and cryptococcus cho-
roiditis, syphilitic retinitis, and intraocular lymphoma is in-
frequent (21, 25). Even in the HAART era, fluconazole
maintenance therapy is recommended (200 mg/day) in all
patients who have had cryptococcus infection (20).

Cytomegalovirus retinitis
The worldwide incidence of CMV retinitis (except in Africa)
is 18–40% (21, 25). The incidence of CMV retinitis in Africa
is lower, 0–16.5%; however, anterior segment findings:
herpes zoster ophthalmicus (HZO) and squamous cell car-
cinoma (SCC), are more common there (5, 6, 26–28). This
may result from differences in race, HIV subtypes, co-
morbidity or early mortality from systemic opportunistic
diseases before the CD4 count falls low enough for the
opportunistic infections to occur (5, 27).

Cytomegalovirus enters the eye through the retinal
blood vessels and is found in the vascular endothelial cells at
the edge of the lesion. It causes full thickness retinal necrosis
with associated haemorrhage (haemorrhagic retinitis other-
wise called ‘pizza pie’ appearance) which spreads in a con-
tiguous manner. It may uncommonly have an indolent pro-
gression with granular lesions in the peripheral retina.

Symptoms include floaters, visual field defects or visual loss,
with macula involvement or retinal detachment [RD] (29).
Retinal detachment occurs in 13–29% of patients, usually in
the healing phase, and requires pars plana vitrectomy, endo-
laser and intraocular silicone oil to tamponade the retina (20).
Since the advent of HAART, RDs have reduced by 60–80%
(20, 25). The risk factors for developing RDs included a
lower CD4 T cell count and larger CMV retinitis lesions (30).
In the pre HAART era, the rate of RD in a CMV retinitis
patient was ~ 0.50/person years, but this has been decreased
in the HAART era to 0.06/person years (30). Second eye or
contralateral involvement occurred via the haematogenous
route and was a more frequent occurrence in the pre HAART
era. For patients who were treated with an intravitreal in-
jection of anti-CMV medication, their rate of contralateral
eye disease was 0.1/person year. This was reduced to 0.05/
person year if they received systemic anti-CMV drugs (30).

Cytomegalovirus produces cytokine homologues, eg
interleukin 10, which inhibits T helper type-1 (Th1), a key to
cell mediated immunity. It also produces chemokine re-
ceptors, which inhibit inflammatory and immune cells by
binding chemokine, which can accelerate the time from HIV
to AIDS (31, 32).

In the pre HAART era, the odds ratio for developing
CMV retinitis in patients with baseline CD4+ lymphocyte
counts of 0–50 cells/µL was 4.6 (p = 0.002) compared with
patients with CD4+ lymphocyte counts of 101–250 cells/µL
(33). Hamamotoo et al showed the average CD4+ T-cell
counts at diagnosis of CMV retinitis were 45.2/µL before and
116.7/µL after HAART (34). Having a CD4+ T cell count <
50 cells/µL was the single most important risk factor (p <
0.0001) for developing retinitis (35). In the present HAART
era, the incidence of CMV retinitis in patients with AIDS is
0.36/100 person years (35). Despite HAART, patients with
< 50 CD4 T-cells/µL have a similar risk of developing CMV
retinitis as compared to the pre HAART era (36). Com-
plications of CMV retinitis occurs in 39% of patients and
include RD, uveitis and optic atrophy, however, immune
recovery uveitis (IRU) and cystoid macula oedema (CMO)
are only seen in patients receiving HAART (23).

Cytomegalovirus treatment
Cytomegalovirus retinitis is treated with ganciclovir (intra-
venous or intravitreal implant) or oral valganciclovir, which
has a very high oral bioavailability and good safety profile.
Oral ganciclovir should not be used as it has 1/10 the bio-
availability of oral valganciclovir. The pre HAART era re-
quired patients to have lifetime maintenance of these drugs,
which have a risk of granulocytopenia, anaemia and throm-
bocytopenia. Selective discontinuation of anti-CMV treat-
ment may be considered in HAART patients if the CD4+ T
cell count is > 100 cells/µL for a minimum of three months
or a 2-log unit or greater decrease in the HIV viral load (37).
Deayton et al showed no CMV retinitis progression after six
months of treatment in HAART patients over an eight-year
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Fig. 1: Cotton wool spots in HIV retinal microangiopathy.
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period (23). A second line option includes foscarnet and
cidofovir, however, these drugs can have severe side effects,
including nephrotoxicity.

Cytomegalovirus remission duration
Patients who received HAART had a median CMV retinitis
remission duration of 574 days, whereas those not on
HAART had a median remission of 80.5 days [p < 0.001]
(70). The reduction in the viral load (p = 0.007) was a better
clinical predictor for CMV retinitis remission versus the CD4
count [p = 0.058] (38).

Herpetic necrotizing retinopathy
The herpes virus, varicella zoster, causes two clinical types of
posterior segment inflammation: acute retinal necrosis
(ARN) and progressive outer retinal necrosis (PORN). Acute
retinal necrosis occurs in immunocompetent and AIDS
patients with CD4 < 100cells/µL, but PORN occurs only in
severely immunocompromised patients (21). Treatment of
ARN is with intravenous acyclovir for one week then oral
acyclovir for six weeks, or oral valacyclovir. Prophylactic
laser photocoagulation would be required to prevent a retinal
detachment. Progressive outer retinal necrosis is a very
aggressive retinitis which results in > 30% of patients going
blind, and requires intravitreal ganciclovir injections and
intravenous treatment (39, 40).

Immune recovery uveitis
Immune recovery uveitis (IRU) is part of the immune
recovery inflammatory syndrome (IRIS) which is associated
with immune reconstitution in organs with opportunistic
infections such as mycobacteria, CMV, cryptococcal, toxo-
plasmosis and Pneumocystis jirovecii pneumonia (41).
Patients develop IRIS within four to eight weeks of starting
HAART and have high viral loads and low CD4 T lym-
phocyte count. Due to immune reconstitution on HAART,
patients have a stronger immunological response to in-
fections, resulting in inflammation (uveitis or vitritis) which
is deleterious to the eye. The diagnosis may be equivocal, as
it must be differentiated from progression of the infection,
antimicrobial resistance, treatment failure, organ dysfunction
or drug toxicity (41, 42).

Immune recovery uveitis did not occur prior to
HAART and has had increasing incidence since its im-
plementation (34). Immune recovery uveitis occurs in 0.12–
0.8 cases per person year (42). It is seen in 14–16.9% of
patients recovering from CMV retinitis, resulting in CMO, a
cause of visual loss amongst IRU patients (8, 43–45).
Cidofovir, an acyclic nucleotide analogue used in the treat-
ment of CMV, had a 3.3 times greater risk of developing IRU
versus an alternative treatment [p = 0.4] (46). Treatment is
with corticosteroids and discontinuing the drug.

The timing of commencing HAART in patients with
active CMV retinitis is important to their clinical progress
(47). If HAART is started before the two-week induction of

CMV therapy is completed, 71% of patients develop an IRU.
However, if started after induction and suppression of reti-
nitis, the incidence of IRU reduces to 31% (47). However,
this is specific to CMV, as the vitritis can cause serious
problems such as further retinal necrosis, RD, cataract and
glaucoma. Zolopa et al proved that early commencement of
antiretroviral therapy for opportunistic infections such as
Pneumocystis jirovecii pneumonia, cryptococcal meningitis
and bacterial infections results in fewer AIDS progression
and death (37).

Other infections
In an African study, 96% of patients with tuberculosis (TB)
presenting to a hospital with fever had HIV; of these, 2.8%
had choroidal granulomas (27). In Southeast Asia, the pre-
valence of Toxoplasma gondii antibody is similar in HIV-
positive (23.2%) versus HIV-negative patients [29.5%] (48).
Brazil has a high incidence of ocular toxoplasmosis occur-
ring in 8.5% of patients, whereas CMV retinitis is seen in
25% of cases (49). Toxoplasma is more likely to present as
toxoplasma encephalitis than ocular disease (50). The inci-
dence of the opportunistic infections and ocular signs vary
geographically.

Molluscum contagiosum, discrete, elevated, pearly
white umbilicated lesions of the eyelids can be a presenting
ocular feature of HIV disease (50). It occurs in 1% of HIV
patients, with extensive dissemination and an aggressive
course compared to its normal appearance (9, 51). Treatment
options include incision and curettage, liquid nitrogen, trich-
loroacetic acid or cryotherapy. However, patients on HAART
may undergo spontaneous resolution of Molluscum conta-
giosum within six months (52, 53).

Microsporidia, an obligate intracellular protozoan
parasite was first reported in an HIV-positive patient in 1985
(54). Prior to this, only 10 cases had been reported in
humans, but in the first decade of the HIV epidemic there
were more than 400 reported cases in HIV patients (55). It
presents as keratoconjunctivitis and is diagnosed by con-
junctival scraping or biopsy. Commencement on HAART
has been shown to lead to resolution of the keratocon-
junctivitis (56).

Ocular inflammation secondary to drugs
Rifabutin is a rifamycin derivative used for treatment and
prophylaxis against Mycobacteria avium complex (MAC)
infections in HIV patients (42). At doses of 300–1800
gm/day, it may cause a unilateral or bilateral anterior uveitis,
vitritis and retinal vasculitis which is dose related. The
severity may result in a hypopyon (pus in the anterior
chamber of the eye), two to seven months after initiating
treatment (42, 57–60). The risk increases with concurrent
use of protease inhibitors (part of HAART); the mechanism
of action is unknown and treatment may be with cor-
ticosteroids, reducing or discontinuing the drug (42, 57–59).
Rifabutin may also cause stellate corneal endothelial deposits

Ophthalmic Manifestations of HIV
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in 18% of patients (61). It is important that pulmonologists
and ophthalmologists are aware of the induced uveitis, so that
patients are referred early for management.

Neuro-ophthalmic features
Neuro-ophthalmic manifestations may involve the afferent
and extraocular pathways, resulting in visual loss, visual field
defects or extraocular motility disorders. Neuro-ophthalmic
problems may occur in up to 50% of HIV patients with 75–
90% of patients having histologic evidence of brain or optic
nerve involvement (62, 63).

Optic neuropathy occurs in HIV due to an infectious,
compressive, inflammatory or infiltrative process. The HIV
DNA is more commonly found in the optic nerve than retina
(4:1), and the resulting degenerative change is secondary to
HIV infected macrophages instead of direct viral infection
(63). Visual evoked potential (VEP) was reduced in 57% and
42% of patients with and without neurological dysfunction,
which supports the hypothesis of axonal loss occurring in
HIV positive patients regardless of neurological symptoms
(62). Patients may present with sub-acute bilateral painless
optic neuropathy, for which antiretrovirals and corticoster-
oids are of no benefit, as it is due to microvascular ischaemia
of the optic nerve head (64). This can lead to optic atrophy
(Fig. 2). Cryptococcus neoformans is the most likely cause

due to a cerebral abscess secondary to TB or opportunistic
infection associated meningitis (67).

Unusual malignancies
Oculocutaneous Kaposi’s sarcoma (KS), an AIDS defining
disease, may occur in the conjunctiva or eyelids as a flat or
elevated bluish purple lesion (2, 42). It occurs in 9% of HIV
patients and may be mistaken for a subconjunctival hae-
morrhage, pyogenic granuloma or lymphangioma (42, 68).
Ocular KS may be treated if eyelid function is affected or for
cosmesis (42). The treatment options include radiation, ex-
cision, cryotherapy, chemotherapy (bleomycin, doxorubicin,
vinblastine) or subconjunctival interferon alpha2a; however,
recurrence and progression can occur despite treatment (42,
69). With HAART, the treatment results vary. In Italy, there
was 91% remission with HAART treatment, with complete
remission occurring over five years, associated with signi-
ficant CD4 cell count increase and decrease in HIV-1 RNA
copies (70). Dupoint et al, in a Paris study, noted complete
remission in 52.6% patients on HAART, even without spe-
cific KS treatment; this may be due to improvement in the
immune status (71).

Squamous cell carcinoma (SCC) is seen mainly in sub-
Saharan Africa, occurring in 3.8–7.8% of HIV patients. It
presents at an earlier age and is more aggressive in HIV
patients (72). Squamous cell carcinoma was the initial
manifestation of HIV in 79% of patients in Malawi (73). It
is uncommon in Europe and Australia (74). Squamous cell
carcinoma typically occurs on the eyelids or conjunctiva,
where it may be mistaken for a pterygium. It has been seen in
the Jamaican population. The male to female ratio is 1.7:1
with a mean age of 40 years (26). Squamous cell carcinoma
of the conjunctiva can be aggressive, requiring enucleation or
exenteration (removal of the eye and all the orbital contents)
or it may be treated with topical interferon alpha2b to prevent
recurrence (75). Highly active antiretroviral therapy has not
shown a reduction of incidence in AIDs defining head and
neck cancers (74, 76).

Non-Hodgkin’s lymphoma is the second most common
opportunistic neoplasm in HIV infection, accounting for 3.5–
5% of AIDS defining illnesses patients. Ocular involvement
may occur in the adnexae with eyelid masses or infiltrate the
orbit resulting in a painful proptosis. Primary intraocular
lymphoma (PIL) is rare (7). Typically intraocular lymphoma
presents as a unilateral or bilateral vitritis unresponsive to
corticosteroids. Vitreous biopsy is essential for diagnosis.
Since HAART, the incidence of Non-Hodgkin’s lymphoma
in HIV patients has reduced, but the effect on PIL has not
been studied. There has been a case report of an HIV-
positive patient who presented with an intraocular B cell
lymphoma (CD4 count of 44 cells/µL) in a blind eye, and
was treated with radiotherapy and chemotherapy. However,
three years later he represented with a conjunctival SCC in
the same eye; the HIV patient is at risk of multiple cancers
(77).
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Fig. 2: Optic atrophy.

of optic disc swelling and may be associated with meningitis
(65). With the use of HAART, IRIS may occur and 50% may
lose vision because of raised intracranial pressure (65).

Eighty-six per cent of patients with neuro-ophthalmic
disorders in AIDS have extra ocular motility disorders; pal-
sies of the 3rd and 6th nerve, being most common, are usually
secondary to toxoplasmosis and cryptococcosis meningitis
(62). The prevalence of toxoplasma encephalitis has reduced
with HAART, from 5.7% to 2.2% [p = 0.015] (66).
Homonymous hemianopia can be a presenting sign of HIV,
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Causes of visual loss in HIV patients
In the pre HAART era, maculopathy (from extension of
CMV retinitis) was the primary cause for visual loss of
20/200 or worse (≤ 20/200) in 84% of AIDS patients, with
RD being the second most common cause [36–63%] (29). In
the post HAART era, it still remains the leading cause in
69.8% of cases. However, in the HAART era, cataract has
become the second most common cause of visual loss,
occurring in 28.6%; retinal detachment is third at 16.7% and
macula oedema, which was < 5% pre HAART, is now the
fourth most common cause of visual loss in 11.1% of cases
(29). In the Studies of the Ocular Complications of AIDS
(SOCA), they assessed the ocular examination of patients at
the time of diagnosis and found that cataract was more
common in HIV/AIDS patients compared to age-matched
norms (78). However, RD still gives the highest risk of
visual loss with 42% of patients developing legal blindness
(> 20/200) despite surgery. Cataract on the other hand, is a
cause of reversible blindness.

CONCLUSION
Highly active antiretroviral therapy has reduced the
incidence of opportunistic infections, increased the time of
remission, reduced the complications of CMV and has
allowed the discontinuation of anti-CMV medications and
the spontaneous regression of Kaposi’s sarcoma. It has
changed the face of HIV-related eye disease with respect to
new complications with CMV as with immune recovery
uveitis, cystoid macula oedema and cataract. Blepharitis and
keratoconjunctivitis are now the commonest ocular features
of HIV in the HAART era in Brazil, but cytomegalovirus
remains the most prevalent OI (11).

In the Caribbean, there is a reported 54.8–70.1% ad-
herence to taking antiretroviral therapy and a 6% resistance
to the drug therapy (79, 80). In Jamaica, 4.7% of patients
have opportunistic infections and we have shown an im-
provement in CD4 count with antiretroviral therapy, but
studies are yet to be done to look at the reduction of ocular
morbidity with HAART in the West Indies (81, 82).
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